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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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200 



PATIENT ADMITTED TO HEALTHCARE FACILITY OR PATIENT IN 
HEALTHCARE FACILITY PICKS UP AN INFECTION 



OBTAIN MEDICAL HISTORY FROM PATIENT 



202 



I 



OBTAIN SAMPLE FROM PATIENT 



204 



206 



DETERMINE IF INFECTIOUS AGENT PRESENT IN SAMPLE AND 
DETERMINE SPECIES OF ISOLATE FROM PHENOTYPIC TESTS 



208 




YES 



210 



SEND SAMPLE TO INFECTION 
CONTROL FACILITY OR 
LABORATORY FOR SEQUENCING 



214 



216 



I 



212 



PERFORM SEQUENCING 
AT HOSPITAL AND 
PREPARE TO SEND 
SEQUENCE DATA TO 
INFECTION CONTROL 
FACILITY VIA NETWORK 



AMPLIFY FIRST REGION OF DNA LOCATED BETWEEN FIRST SET 

PREDETERMINED PRIMERS 



SEQUENCE FIRST REGION OF DNA 



218 



AMPLIFY AND SEQUENCE SECOND REGION OF DNA LOCATED 
BETWEEN SECOND SET OF PRIMERS 




FIG. 2A 



220 




SEND SEQUENCE DATA, PHENOTYPIC DATA, AND PATIENT'S 
MEDICAL HISTORY TO INFECTION CONTROL FACILITY 



222 



STORE SEQUENCE DATA AND MEDICAL HISTORY IN 
CENTRALIZED DATABASE 



224 



DETERMINE IDENTITY OF SUBSPECIES BY COMPARING 
SEQUENCE DATA WITH HISTORICAL SEQUENCE DATA ON 
LOCAL, REGIONAL AND GLOBAL LEVELS 



226 



DETERMINE RELATEDNESS OF SUBSPECIES BY TO HISTORICAL 
SEQUENCE DATA BY CREATING A PHYLOGENETIC TREE FOR 
LOCAL, REGIONAL AND GLOBAL LEVELS 



228 



230 



232 



DETERMINE IF VIRULENT SPECIES/SUB-SPECIES AND PROVIDE 
VIRULENCE WARNING TO HOSPITAL 



DETERMINE IF OUTBREAK PROBLEM AND PROVIDE OUTBREAK 

WARNING TO HOSPITAL 



SEND UPDATE OF PATIENT'S CONDITION INFECTION CONTROL 
FACILITY SERVER AND STORE IN DATABASE 



FIG. 2B 



BEGIN WITH FIRST REGION OF DNA SEQUENCE DATA 



300 



302 



.DENTIFY CASSETTES BY COMPARING WITH PREVIOUSLY 
/ IDENTIFIED CASSETTES FOR THAT SPECIES STORED IN 
y DATABASE 



304 



IDENTIFY NEW CASSETTES AND ASSIGN A NEW 
CASSETTE DESIGNATION 



306 



DETERMINE IDENTITY OF ISOLATE BY COMPARING 
SEQUENCE DATA TO STORED SEQUENCE DATA TAKEN 
FROM OTHER ISOLATES 



308 



CALCULATE A COST BASED ON INSERTIONS AND 
DELETIONS OF CASSETTES 



310 



312 



^ CALCULATE A COST BASED ON POINT MUTATIONS 



CALCULATE TOTAL COST BY WEIGHTING CASSETTE 
COST AND POINT MUTATION COST 



314 



316 



DETERMINE POSITION OF ISOLATE IN PHYLOGENETIC 

TREE 



REPEAT ANALYSIS STEPS USING SECOND REGION OF 
DNA FOR INDEPENDENT VERIFICATION OR FURTHER 

SUB-SPECIATION 



318 



ASSESS PATH OF TRANSMISSION AND LIKELIHOOD OF 

OUTBREAK 



320 



REPEAT ANALYSIS STEPS ON REGIONAL LEVEL AND 

GLOBAL LEVEL 



FIG. 3 



GAGGAAGACAACAAAAAACCTGGT 



AAAGAAGACAACAAAAAACCTGGC 



B 



AAAGAAGACAACAAAAAACCTGGT 



AAAGAAGACAACAACAAACCTGGT 



AAAGAAGACAACAACAAGCCTGGT 



AAAGAAGACAACAACAAACCTGGC 



AAAGAAGACGGCAACAAACCTGGC 



K 



AAAGAAGACGGCAACAAACCTGGT 



M 



AAAGAAGACGGCAACAAGCCTGGT 



404 




FIG. 4A 



GAGGAAGACAACAAAAAACCTGGT AAAGAAGACGGCAACAAACCTGGCAAAGAA 

GACGGCAACAAGCCTGGTAAAGAAGACAACAACAAACCTGGTAAAGAAGACGGC 

AACAAGCCTGGTAAAGAAGACAACAACAAACCTGGCAAAGAAGACGGCAACAAG 

CCTGGTAAAGAAGACAACAACAAGCCTGGT AAAGAAGACGGCAACAAGCCTGGT 
AAAGAAGACGGCAACAAACCTGGT 
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FIG. 4B 
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SPECIES 


S. aureus 


w . aui CU3 




SUBSPECIES 


A1 ' 


B7" 




SEQ REGION 1 


ATTCATAGAT... 






SEQ REGION 2 


CGTACTATCC... 






SEQ REGION 3 


ATTCGTTATA... 






REGION 1 PRIMERS 








REGION 2 PRIMERS 








REGION 3 PRIMERS 








REPEATS REGION 1 


TKJMP.. 






REPEATS REGION 2 


ABABA 






REPEATS REGION 3 


TYYT 






DATE 


June 5, 2000 






PATIENT MEDICAL 
HISTORY 


Hospitalized in New York 
noopiiai, june zuuu ror o 
weeks, heart surgery... 






PATIENT MFDICAI 
UPDATE INFO 


r^aiieni nospitanzeu o 
weet\5 ror inreciion ano 

■ ciCaoCU . . . . 


Patient died due to 
infection after two 
weeks... 




LOCATION 


Mit Sinai Hncnital 

Toronto, Burn Ward 


New YorK oity Hospital, 
ICU 












PHAGE TTYPE 

















































FIG. 7A 



S. AU 


REUS 


SEQ REGION 


REPEAT 1 


REPEAT 2 


REPEAT 3 


PROTEIN A X R 


AATTCGCCTAGG.. 


AATTCCCCTAGG . . 


TAGGCCGT... 


REGION 2 


TTAAAGGCCTGA.. 


GGTTCCAATAAT. . 


GGTTAACO. 


I REGION 3 









FIG. 7B 



^EQ ID NO 3 7 



TTTTTCTTGGCAATTTTGGTCGTATTATCCGCTTTTTTGACTGTTCCTGACGATTOTTGATTTGTCTGTATCTGTTT 

AGTTGCTTGGTTTTCTGCTACTGATT CCTTTGTTTGACTAGCCTTGGCAGAGGGjZfTT TGAATTACTTTGAGCGTCAT 
TAGGATCTTGATTAGACTCTACCGCGi^^^^^^232gg5~ 




^TTAATACGCTTTTCTnrA 
TCTGCAGGCGTTTTAAAGCCACCAAGTGTTGGCTCTAATAATTCTTCAtCTGACCAAGCAAGCAGTTGTTGTAACTG 
CTTAGAGCTTCCTTCGCCAGTTGTTGTATCTATTAAGGCTTCTTGCATGGbTTGCCAAGAGTCTTTGGT 



Fig. 8A 



SEQ ID NO 3 8 



GTG 
GTA 

gtaS 
gtgF^ 

GTG 
GTG 
GTG 
GTG 
GTA 
GTG 
GTA 
<3TA 
GTG 



Fig. 8B 
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ID 
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SEQ 
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NO 


36 



SEQ ID NO. 



MTEFWPLLWLLSFT 

yLEAIiliS lvllvllv 
vlgvllsfvllvslv 
vlevllslvllvslv 

VLGVLIiS LyiiLVSLV 
^G^LSliVLLVSLV 
Vt,E^LSLVLLL&IiV 
VLGVlJDSL^LIjSIiy 
VLGVLLSLVIiliVSIiV 
VLGVLLSFVLLVSLV 
VLEVIiLSLVIiLiVIjIiV 
VLGVLL& 

VLEVIiLS LVLLVVSV 
DFSTNRSNAVFMVCVN 
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Fig. 8C 



SEQ ID NO 51 



ATGTTCCAGCCCCTATTAGACGCTTATACAGACAGCACCCGTTTAGATGAAACCGATTATAAGCCCCCAlTTAAATAT 
AGCCCTAGCCAATTGGTGGCCTTTGGATAAAAGAGAAAGCAAAGGGTTTAGGCGTTTTATCTTGTATTTCATCTTAA 
GCCAACGCTACACAATCACCCTCCACCAAAACCCTAACGAACCCTCCGATCTTGTCTTTGGCAGTCCT^TTGGATCA 
GCCAGAAAAATCCTATCCTATCAAAACACTAAAAGGGTGTTTTACACCGGTGAAAATGAAGTCCCTAATTTCAATCT 
CTTTGATTACGCCATAGGCTTTGATGAATTGGACTTTAGAGATCGTTATTTGAGAATGCCTTTATATTACGCTAGCT 

tgcattataaagccgagagcgtgaatgacaccaccgcgccctacaaactcaaagacaacagcctttatJctttaaaa 
aagccctcccatcattttaaagaaaaccaccctaatttatgcgcagtagtgaatgatgagagcgatcctttgaaaag 
agggtttgcgagctttgtcgcgagcaaccctaacgctcctataaggaacgctttctatgacgctttaaIttctattg 
agccagttactgggggagggagcgtgaaaaacactttaggctataacgtcaaaaacaagagcgagtt^taagccaa 
tacaaattcaatctgtgttttgaaaacactcaaggctatggctatgtaactgaaaaaatcattgacgottatttcag 
ccacaccattcccatttattgggggagtcctagcgtggcgaaa gactttaaccctaagagtttt gtg^acgtttgtg 
attttaaaaactttgatgaagcgattgattacgtgagatactt ^3^^^^^^^^^^^^^^^^nj^bba catgctc 

TATGAAAACCCTTTAAACACCCTTGATGGGAAAGCTTACTTTTACCAAAATTTGAGTTTTAAAAAAATCCTAGATTT 
TTTTAAAACGATTTTAGAAAACGAC ACGATCT 

tagtagctattgatI^^^^^^^^^^^P^^^^^^^^^^^^gat^^^^PPI 

^ ^^^^^^mm^^ m^^^ ^^^^^^^X ^il , a a 

5ATCGCCTTTTACAAAACGCTT CGCCTTTATTAGAACTCTCTCAAAAC ACCACTTTTAAAATCTATCGCAAAG 

cctatcaaaaatccttacctttgttg ^^^^^S^B^^SSB^ SSS^BE^EIata^ 




Fig. 9A 

SEQ ID NO 5 0 




SEQ ID NO 52 



SEQ ID NO 59 



Fig. 9B 




SEQ ID NO 5 3 



Fig. 9C 



SEQ ID NO 7 8 

PBPSPDPEPBPTPD 

PEPSPDPEPEPSPD 
PDP 

DSDSDSDSGSDSDSGSDSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSESDSDSDSDSDSDSD 
SDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSESDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
RVTPPNNEQKAPSN 



Fig. 10D 

AATAATGAGAATGTTGTACGTTATGGTGGTGGAAGTGCTGATGGTGATi 



SEQ ID NO 76 



______ TCAGC AGTAAATC CGAAAGACCCS^^g 



jgGATTCGGATTCAGACAGTpACTCAGGCTCAGACAGCGACTCAGGT 

VTCAGA 



QACTCAGACTCAGATAGTGACTCCGATTCAAGAGTTACACCACCAAATAATGAACAGAAA 
^AAGTAAACCATTCTAATAAGGTATCAAAACAACACAAAACTGATGCTTTACCA 



AGGTG 



AGC 



GCACCATCAAATCCTAA 



Fig. 10A 
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SEQ ID NO 77 



SEQ ID NO 54 



AATAATGAGAATGTTGTACGTTATGGTGGTGGAAGTGCTGATGGTGAT 




TCAGCAGTAAATCCGAAAGACCC 



GATTCGGATTCAGACAGT 
bAClTCAGGCTCAGACAGC 
(SApTCAGGTTCAGATAGC 
bApTCAGAATCAGATAGC 

gattcggattcagacagt 
gattcagattcagacagc 
: ^|:tcagaatcagatagc 
gattcagaatcagatagc 
gactcagattcagatagc 
'gattcagattcagatagc 
g^ttcagattcagatagc 
gattcggattcagacagt 
gattcagattcagacagc 
gactcagaatcagatagc 
gajctcagaatcagatagt 
gagtcagattcagacagt 
<3actcggactcagacagt 
gattcagactcagatagc 

GATTCAGACTCAGATAGC 

"GATTCAGATTCAGACAGC 

GACTCAGATTCAGACAGC 

GACTC AG ACTC AG ATAG C 

GACTCAGACTCAGACAGC 

GACTCAGATTCAGATAGC 

^TTCAGACTCAGACAGC 

GACTCAGACTCAGACAGC 

GACTCAGACTCAGATAGC 

GACTCAGATTCAGATAGC 

GATTCAGACTCAGACAGC 

GACTCAGATTCAGATAGC 

GATTCGGACTCAGACAGC 

GATTCAGATTCAGACAGC 

GACTCAGACTCGGATAGC 

iGATTCAGATTCAGATAGC 

fGATTCGGATTCAGACAGT 

GATTCAGATTCAGACAGC 

GrACTC AGAC TCG G ATAG C 

GACTCAGACTCAGACAGC 

qf^TTCAGACTCAGATAGC 

qactcagactcggatagc 
qivctcggattcagatagc 
gActcagactcagatagt 

GACTCCGATTCAAGAGTT 



SEQ ID NO 55 

SEQ ID NO 5 6 

SEQ ID NO 5 7 

SEQ ID NO 5 8 

SEQ ID NO 5 9 

SEQ ID NO 60 

SEQ ID NO 61 

SEQ ID NO 62 



SEQ ID NO 63 

SEQ ID NO 64 

SEQ ID NO 65 

SEQ ID NO 66 



SEQ ID NO 67 

SEQ ID NO 6 8 

SEQ ID NO 6 9 

SEQ ID NO 7 0 



SEQ ID NO 71 
SEQ ID NO 7 2 



SEQ ID NO 7 3 
SEQ ID NO 7 4 
SEQ ID NO 75 



ACACAAAACTGATGCTTTACCA 



AAGTAAAC C ATTCTAATAAGGTATCAAAAC A 



Fig. 10B 



Repeat pattern isolate 1: 

1-2-3-4-1-5-4-6-7-8-8-1-5-4-9-10-11-12- 
19-20-21 



12-5-13-14-15-7-16-15-14-7-16-7-17-5-18-8-1-5-18-15-12-18- 



Fig. 10E 



TCA GCAGTAAA TCCGAAA GA CC 



jgAACTCCAGGGCCGCCGGTTGAC 

gattcgga ttcagacagt 
gjlctcaggctcagacagc 
gaqtcaggttcagatagc 
gactcagaa tcaga ta g c 
gattcgga ttca ga ca gt 
gAttcaga ttcaga cagc 
gactcagaa tca ga ta gc 
gattcagaa tca ga ta gc 
gactcaga ttcaga tagc 
gattcaga ttcaga ta gc 
ga ttcagaa tcaga tagc 
gattcggattcagacagt 
gattcaga ttca gacagc 
gActcagaatcagatagc 
gactca gaa tca ga ta gt 
gagtcagattcagacagt 
gactcggactcagacagt 
gattcaga ctcaga tagc 
gattcagactcagatagc 
gattcaga ctcaga ca gc 
gattcaga ttca ga cagc 

GACTCAGAATCAGA CAGC 
GACTCAGACTCAGA TA GC 
(GACTCA GACTCA GA CAGC 
pACTCAGATTCAGA TAGC 
GATTCAGA CTCAGA CAGC 
GACTCAGACTCA GA CAGC 
GACTCAGACTCAGA TAGC 
GACTCA GACTCAGA CAGC 
GACTCAGA TTCAGA TAGC 
GATTCGGACTCAGA CA GC 
GA TTCAGA TTCAGA CA GC 
GACTCAGACTCGGA TAGC 
GATTCAGATTCAGACAGC 
GACTCAGACTCGGA TA GC 
GACTCGGATTCAGATAGT 
GACTCCGATTCAAGAGTT 



JAAGTAAACCATTCTAATAAGGTATCAAAACA 
ACACAAAACTGATGCTTTACCAGAAACAGGAGATAAGAGCGAAAACACAAATGCAACTTTATTTGGTGCAATG 



SBQ ID NO 79 



SEQ ID NO 80 



Fig. 10C 



Repeat pattern isolate 2 : 

1-2-3-4-1-5-4-6-7-8-6-1-5-4-9-10-11-12-12-16-5-22-14-15-7-16-15-14-16-7-17-5-18-5-18-23-21 



Fig. 10F 



